Contents

ASK MAGAZINE | 1

DEPARTMENTS
3

In This Issue

4

From the Director
48

Knowledge in Brief
49

ASK Bookshelf

50

The Knowledge Notebook
52

ASK Interactive

INSIGHTS

12

Leaders’ Responsibility

to Develop Future Leaders

BY GUS GUASTAFERRO Project leaders need
to ensure project success and provide
career development opportunities for
promising team members.

15

Interview with Rex Geveden

BY DON COHEN In conversation with
Cohen and Ed Hoffman, NASA’s Associate
Administrator talks about the importance
of clear technical authority in the Agency
and about how project managers develop
their skills.

23

Success Through Failure

BY HENRY PETROSKI The noted engineering
writer discusses how failure shapes good
design and repeated success can ultimately
lead to disaster.

30

Sharing Responsibility for Risk
BY BRENT ROBERTSON AND JERRY KLEIN
One project takes risk management a step
further by creating metrics to measure how
successful risk management efforts have
been.

35

The “Fifth Dimension” of Program
and Project Management

BY WILLIAM H. GERSTENMAIER A candid look
at how politics and people’s perceptions
can influence a project’s outcome.

42

The Impact of Fear

on Project Success

BY FREDERICK MANZER Fear may not make
your employees work harder; it may actually
cause them to hide the truth, which can
lead to project failure.

STORIES

5

Goddard’s SEED Program:
Growing Systems Engineers
BY THE SEED TEAM WITH DON COHEN
The Goddard Systems Engineering
Education Development program uses
hands-on project experience to teach
systems engineering expertise.

8

Cassini-Huygens: International
Cooperation for Astronomical
Achievement

BY KERRY ELLIS Collaborating with foreign
space agencies has its own unique challenges.

20

Unexpected Delays Equal

a Chance to Innovate

BY HUGH WOODWARD When a priority
project suddenly faces cancellation, a team
avoids discouragement and uses the delay
to test their ideas and improve the design.

26

A Powerful Communication Tool:
The Engineering White Paper

BY JAMES WOOD A chief engineer uses

a white paper to test his logic and
communicate effectively with other
members of a technical review team.

33

Featured Invention:

Langley Soluble Imide

BY BEN BRUNEAU A happy accident creates
one of the most versatile polymers available,
and its uses are growing—even in the
medical field.

38

Gravity Probe B: Testing Einstein...
with a Management Experiment?
BY EDWARD S. CALDER AND BRADLEY T. JONES
Giving Stanford University management
responsibility for the complex Gravity Probe B
project was an experiment that uncovered
important lessons about NASA collaborations
with university prime contractors.

45

University Collaborations:
Teaching and Learning

BY KEVIN VIPAVETZ One NASA project
manager learns some of the dos and don’ts
of working with university students.



sk

Staff

APPEL DIRECTOR AND PUBLISHER
Dr. Edward Hoffman
ehoffman@nasa.gov

EDITOR-IN-CHIEF
Laurence Prusak
Iprusak@msn.com

MANAGING EDITOR
Don Cohen
doncohen@rcn.com

TECHNICAL EDITOR
Kerry Ellis
kerry.ellis@asrcms.com

KNOWLEDGE SHARING MANAGER
Tina Chindgren
tina.chindgren@asrcms.com

KNOWLEDGE SHARING ANALYSTS
Ben Bruneau
ben.bruneau@asrcms.com

Johanna Schultz
johanna.schultz@asrcms.com

DESIGN

Hirshorn Zuckerman
Design Group, Inc.
www.hzdg.com

SENIOR PRINTING SPECIALIST
Jeffrey McLean
jmclean@hg.nasa.gov

PRINTING
GraphTec

The Academy of Program/Project and Engineering Leadership (APPEL) and ASK
Magazine help NASA managers and project teams accomplish today’s missions and
meet tomorrow’s challenges by sponsoring knowledge-sharing events and publications,
providing performance enhancement services and tools, supporting career development
programs, and creating opportunities for project management and engineering
collaboration with universities, professional associations, industry partners, and other
government agencies.

ASK Magazine grew out of the previous academy, Academy of Program/Project
Leadership, and its Knowledge Sharing Initiative, designed for program/project
managers to share best practices and lessons learned with fellow practitioners across
the Agency. Reflecting APPELs new responsibility for engineering development and
the challenges of NASA’s new mission, ASK includes articles that explore engineering
achievements as well as insight into broader issues of organizational knowledge,
learning, and collaboration. We at APPEL Knowledge Sharing believe that stories
recounting the real-life experiences of practitioners communicate important practical
wisdom. By telling their stories, managers, scientists, and engineers share valuable
experience-based knowledge and foster a community of reflective practitioners. The
stories that appear in ASK are written by the “best of the best” project managers and
engineers, primarily from NASA, but also from other government agencies, academia,
and industry. Who better than a project manager or engineer to help a colleague address
a critical issue on a project? Big projects, small projects—they’re all here in ASK.

You can help ASK provide the stories you need and want by letting our editors know
what you think about what you read here and by sharing your own stories. To submit

stories or ask questions about editorial policy, contact Don Cohen, Managing Editor,
doncohen@rcn.com, 781-860-5270.

For inquiries about APPEL Knowledge Sharing programs and products, please contact
the Knowledge Sharing Project Manager, Tina Chindgren, ASRC Management Services,
6303 Ivy Lane, Suite 800, Greenbelt, MD 20770; tina.chindgren@asrcms.com;
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In This Issue

In one way or another, many of the articles in this issue of
ASK are about the importance of seeing the big picture.

It is all too easy to become so immersed in the immediate
technical or administrative demands of a project, in today’s
crisis, in e-mails and phone messages clamoring for
responses, or in the particular challenges of your specific
task, that you lose sight of the larger aims of all this work—and
lose sight, too, of the resources, help, and creative solutions
lying just outside your field of vision. Sometimes a focused,
heads-down effort is necessary to solve a knotty problem;
more often, raising your head to look at the big picture leads
to the best answers, even to technical problems.

More than once on the Cassini-Huygens project (“Cassini-
Huygens: International Cooperation for Astronomical
Achievement”), for instance, the ability of team members to
take a step or two back from apparent conflicts between
opportunities to do science and budget constraints and
between the plans of different groups of scientists opened
the door to approaches that satisfied everyone and ensured a
rich flow of science data from the mission. That project offers
proof of Ed Hoffman’s claim that every successful project’s
achievements depend on creative inspirations—both
managerial and technical—not found in textbooks or policy
documents. In “Fostering Innovation: Necessity Is the Mother
of Invention,” Hoffman argues that space flight success has
demanded and continues to demand innovation, and that we
therefore need to be intentional about fostering creativity. Part
ofthat effort, he suggests, involves encouraging collaboration
and open dialogue—ways of getting a broader view, a bigger
picture, than any solitary individual can have. The new risk
management system being used on the Solar Dynamics
Observatory project applies this idea to risk management by
making it everyone’s responsibility and mandating regular
meetings where people identify risks and devise mitigation
plans. William Gerstenmaier’'s “The ‘Fifth Dimension’ of
Program and Project Management” recommends a big

ASK MAGAZINE | 3

picture view that includes the “politics” of a project, by
which he means the perceptions and expectations insiders
and outsiders have that are likely to influence the support
and recognition a project gets at least as powerfully as its
technical achievements.

Big picture thinking extends beyond the boundaries of
projects to the long-term needs and goals of the Agency.
So Gus Guastaferro (“Leaders’ Responsibility to Develop
Future Leaders”) writes that project and program managers
should look beyond project success (as essential as that
is) and concern themselves with developing the careers of
their most promising team members, fostering the talent
future programs will draw on. Some of that development
comes through courses; much of it comes from being
trusted with challenging new responsibilities. In the
interview, Rex Geveden describes how both of those ways
of learning played a role in his development, and especially
how much he gained from his responsibility for Gravity
Probe B, a project noted for extremely complex technical
and managerial challenges. (See also, “Gravity Probe B:
Testing Einstein...with a Management Experiment?”)

Goddard’s program for training systems engineers
(“Goddard’s SEED Program: Growing Systems Engineers”)
also looks to NASA’s future needs for talented and
experienced project leaders. And, since the heart of
systems thinking is to look at the relationship of parts to
the whole, it is all about giving participants a big picture
perspective. The job of systems engineers is to understand
how interdependent system elements influence one
another—to look at them in the context of the big picture.

Don Cohen
Managing Editor
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From the Director

Fostering Innovation:
Necessity Is the Mother of Invention

BY ED HOFFMAN

“Rocket science” has become a catchphrase for
anything thatis extremely difficult, and the popular
understanding is right: rocket science deals with
technological marvels and the daunting challenges
of complex systems. It wrestles with problems that
have never been solved before and faces issues that
demand groundbreaking approaches.

Innovation and creativity have been at the
heart of space flight history. At the beginning of the
Apollo era, Wernher von Braun collected informal,
yet disciplined, one-page weekly notes on important
events from engineers and technicians two levels
below him. This system of “Monday Notes”
provided open communication about problems
and creative solutions unfiltered by bureaucracy.
Before and during Apollo, NASA relied on ad
hoc committees to identify problems and generate
solutions. Robert Gilruth, Langley Assistant
Director at the time, established the Space Task
Group to develop early concepts of space flight. He
emphasized strong discipline expertise coupled with
a collaborative approach for generating solutions to
technical problems. There were no blueprints for
going to the moon, so problems had to be solved
through open, creative, and disciplined dialogue.
Cooperative creative approaches were the norm
during this period of space flight development.

The outcome of every great endeavor has been
determined by individuals able to create new answers
to previously unanswerable questions, who were
forced to innovate because doing things the usual way
would have meant failure. Most experienced project
managers will tell you how their teams found new
ways to be successful—stories of creative inspirations
not found in policy documents or textbooks on
project management. Most of those stories describe

creative responses to technological challenges, but
the unending organizational and management
challenges of space flight also demand innovation.

As important as they are, innovation and
creativity are often treated as an afterthought—
essential but not amenable to planning or
nurturing. Many tend to think that putting the
right governance structure in place and the right
people on the team will automatically generate
leadership, high performance, and creativity. Some
believe that you either have leadership ability
or creativity or you don’t, so there is no point in
trying to foster those qualities. As a result, a lot of
energy and discussion are devoted to organizational
design, requirements definition, risk management,
and earned value, and very little to creativity.

The early focus of our exploration mission has
been to establish the best governance model, the
rightleadership, and mission requirements. Charting
the best path involves searching for lessons learned
from our past and relying on the best technical and
programmatic practices we can find. The process
has been rigorous and thoughtful, but we may be
neglecting the need to design for innovation.

Perhaps, having succeeded before, we think
we only have to follow past practice to succeed
again. That is a recipe for failure. Every important
technological leap and, I would say, every successful
project is a story of new approaches, unimagined at
the beginning, that led to breakthroughs necessary
for mission success.

If history is any indicator, our ability to
innovate will determine our success, or lack of
it. Since that is the case, we need more dialogue
on fostering innovation and valuing the creative
process. We can’t leave creativity to chance.
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(Goddard’s
SEED Program:

Growing Systems Engineers

BY THE SEED TEAM WITH DON COHEN

n 1999, Becky Derro had been a mechanical engineer

at Goddard Space Flight Center for seven years

and was lead mechanical engineer on COR-1, a
coronagraph that is part of the Solar Terrestrial
Relations Observatory (STEREO) mission,
when she decided that she wanted to try

something different. “I do better in a new,
scary situation,” she says. “I think it keeps
you sharp.” As someone always interested

in what other members of the project team
were doing, she wanted to understand more
about the “big picture”—how the various
parts of a project fit together. Her desire
for a new challenge and curiosity about the
many technical aspects of a project made her a
good candidate for Goddard’s newly established
Systems Engineering Education Development

program, known as SEED.
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